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Introduction 
I first became interested in this topic when I saw a 
newspaper article in the Western Australian, dated 
Wednesday, May 14th, 1980. This article was 
suggesting that the nicotine in cigarettes might not 
be the cause of prematurity, still-birth, malform-
ation and low birth weight in babies of smoking 
mothers, as had previously been thought. The 
article suggested that the carbon monoxide in the 
fumes of cigarettes might be causing more harm, as 
carbon monoxide's finity [sic] for haemoglobin is 
50C times that of oxygen joining the Hb in the red 
blood cells and, if a high level was in the 
bloodstream, then the foetus could be deprived of 
oxygen. 
The second factor that aroused my interest was 
when a person in my neighbourhood collapsed at 
work. After being taken to hospital, this man was 
found to have a level of carbon monoxide of 18 per 
cent saturation and the symptoms diagnosed that 
his collapse was due to this high level. The cause of 
this high level was suggested to have been from 
breathing in car exhaust. This person's work is in a 
multi-rise car park where he works an 8-hour shift, 
so the carbon monoxide from the exhaust of cars 
accumulated in the parking lot area could have 
been breathed in by him. 
1 then decided to conduct a survey of symptoms in 
three groups of people: very heavy smokers, non-
smokers and car park attendants working in 
enclosed areas, and to compare the levels of carbon 
monoxide in their blood. 
Difficulties at this stage 
1 approached the person who was working in the 
car park and asked him if he and some of his fellow 
workers would be in the survey. After discussing it 
with his fellow workers, he told me that they were 
hesitant to do the survey for fear of endangering 
their jobs. They subsequently refused to take part. 
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originally intended. 
Aim 
To conduct a survey of symptoms in very heavy 
smokers and non-smokers and to compare the 
levels of carbon monoxide in their blood. 
Materials and method 
1 Selected suitable questions to ask in survey, 
indicating possible symptoms. 
2 Drew up questionnaire sheets which participants 
could tick in answers to questions, {sample 
questionnaire sheet given) [see appendix 1], 
3 Gathered a group of volunteer non-smoking 
people of both sexes, aged from 22 to 70. 
4 Gathered a group of volunteer heavy smokers 
of both sexes, aged from 22 to 70. 
5 Asked these people to fill in the survey forms 
and tick whether they suffered from that 
question: (a) nearly every day, (b) weekly, (c) 
monthly, (d) seldom or never. 
6 Obtained the cooperation of a group of doctors 
and their staff to take the blood samples from a 
few people in each group and perform a blood 
carboxyhaemoglobin percentage saturation, so 
that I could compare levels, 
7 Studied results and started report. 
Results 
The results to my survey were as follows: 
Question 1 asked if headaches were suffered. In my 
non-smoking group 0 per cent suffered nearly 
every day, 5 per cent suffered weekly, 20 per cent 
suffered monthly and 75 per cent suffered seldom 
or never. In the heavy smoking group 9 per cent 
suffered nearly every day, 9 per cent suffered 
weekly, 18 per cent suffered monthly and 64 per 
cent suffered seldom or never. 
* This article, by a 14-year-old schoolgirl, is published 
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Question 2 asked if people suffered from dizziness. 
In the non-smoking group 0 per cent suffered 
nearly every day, 0 per cent suffered weekly, 0 per 
cent suffered monthly and 100 per cent suffered 
seldom or never. In the heavy smoking group 0 per 
cent suffered nearly every day, 18 percent suffered 
weekly, 27 per cent suffered monthly and 55 per 
cent suffered seldom or never. 
Question 3 asked if tiredness by day was suffered. 
In the non-smoking group 0 per cent suffered 
nearly every day, 5 per cent suffered weekly, 10 per 
cent suffered monthly and 85 per cent suffered 
seldom or never. In the heavy smoking group 55 
per cent suffered nearly every day, 27 per cent 
suffered weekly, 0 per cent suffered monthly and 18 
per cent suffered seldom or never. 
Question 4 asked if appetite disorders were suffered. 
In the non-smoking group 0 per cent suffered 
nearly every day, 0 per cent suffered weekly, 5 per 
cent suffered monthly and 95 per cent suffered 
seldom or never. In the heavy smoking group 18 
per cent suffered nearly every day, 9 per cent 
suffered weekly, 36 per cent suffered monthly and 
37 per cent suffered seldom or never. 
Question 5 asked if a sense of restricted breathing 
was suffered. In the non-smoking group 0 percent 
suffered nearly every day, 0 per cent suffered 
weekly, 5 per cent suffered monthly and 95 per cent 
suffered seldom or never. In the heavy smoking 
group 55 per cent suffered nearly every day, 0 per 
cent suffered weekly, 0 per cent suffered monthly 
and 45 per cent suffered seldom or never. 
Question 6 asked if abnormal sweating was suffered 
In the non-smoking group 0 per cent suffered 
nearly every day, 0 per cent suffered weekly, 0 per 
cent suffered monthly and 100 per cent suffered 
seldom or never. In the heavy smoking group 18 
per cent suffered nearly every day, 0 per cent 
suffered weekly, 0 per cent suffered monthly and 64 
per cent suffered seldom or never. 
Question 7 asked if people suffered from swishing 
in the ears. In the non-smoking group 0 per cent 
suffered nearly every day, 5 per cent suffered 
weekly, 5 per cent suffered monthly and 90 per cent 
suffered seldom or never. In the heavy smoking 
group 0 per cent suffered nearly every day, 9 per 
cent suffered weekly, 0 per cent suffered monthly 
and 91 per cent suffered seldom or never, 
Question 8 asked if a feeling of oppression was 
suffered. In the non-smoking group 0 per cent 
suffered nearly every day, 0 per cent suffered 
weekly, 5 per cent suffered monthly and 95 percent 
suffered seldom or never. In the heavy smoking 
group 0 per cent suffered nearly every day, 9 per 
cent suffered weekly, 27 per cent suffered monthly 
and 64 per cent suffered seldom or never. 
Question 9 asked if nausea or vomiting was 
suffered. In the non-smoking group 0 per cent 
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suffered nearly every day, 5 per cent suffered 
weekly, 10 per cent suffered monthly and 85 per 
cent suffered seldom or never. In the heavy smoking 
group 9 per cent suffered nearly every day, 0 per 
cent suffered weekly, 9 per cent suffered monthly 
and 82 per cent suffered seldom or never. 
Question 10 asked if bouts of coughing were 
suffered. In the non-smoking group 0 per cent 
suffered nearly every da^y, 5 per cent suffered 
weekly, 10 per cent suffered monthly and 85 per 
cent suffered seldom or never. In the heavy smoking 
group 64 per cent suffered nearly every day, 0 per 
cent suffered weekly, 9 per cent suffered monthly 
and 27 per cent suffered seldom or never. 
Question 11 asked if feelings of weakness were 
suffered. In the non-smoking group 0 per cent 
suffered nearly every day, 5 per cent suffered 
weekly, 10 per cent suffered monthly and 85 per 
cent suffered seldom or never. In the heavy smoking 
group 64 per cent suffered nearly every day, 9 per 
cent suffered weekly, 0 per cent suffered monthly 
and 27 per cent suffered seldom or never. 
Question 12 asked if visual disturbances were 
suffered. In the non-smoking group 0 per cent 
suffered nearly every day, 5 per cent suffered 
weekly, 0 per cent suffered monthly and 95 per cent 
suffered seldom or never. In the heavy smoking 
group 0 per cent suffered nearly every day, 18 per 
cent suffered weekly, 0 per cent suffered monthly 
and 82 per cent suffered seldom or never. 
Question 13 asked if people were aware of their 
heart beat. In the non-smoking group 0 per cent 
suffered nearly every day, 5 per cent suffered 
weekly, 5 per cent suffered monthly and 90 per cent 
suffered seldom or never. In the heavy smoking 
group 9 per cent suffered nearly every day. 18 per 
cent suffered weekly, 18 per cent suffered monthly 
and 55 per cent suffered seldom or never. 
Question 14 asked if a feeling of confusion was 
suffered. In the non-smoking group 0 per cent 
suffered nearly every day, 0 per cent suffered 
weekly, 5 per cent suffered monthly and 95 per cent 
suffered seldom or never. In the heavy smoking 
group 0 per cent suffered nearly every day, 27 per 
cent suffered weekly, 0 per cent suffered monthly 
and 73 per cent suffered seldom or never. 
Question 15 asked if muscle twitching and trembling 
was suffered. In the non-smoking group 0 per cent 
suffered nearly every day, 0 per cent suffered 
weekly, 20 per cent suffered monthly and 80 per 
cent suffered seldom or never. In the heavy smoking 
group 0 per cent suffered nearly every day, 0 per 
cent suffered weekly, 18 percent suffered monthly 
and 82 per cent suffered seldom or never. 
Question 16 asked if dryness of the mouth was 
suffered. In the non-smoking group 0 per cent 
suffered nearly every day, 5 per cent suffered 
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weekly, 5 per cent suffered monthly and 90 per cent 
suffered seldom or never. In the heavy smoking 
group 46 per cent suffered nearly every day, 18 per 
cent suffered weekly, 0 per cent suffered monthly 
and 36 per cent suffered seldom or never. 
Question 17 asked if shortness of breath was 
suffered. In the non-smoking group 0 per cent 
suffered nearly every day, 5 per cent suffered 
weekly, 5 per cent suffered monthly and 90 cer cent 
suffered seldom or never. In the heavy smoking 
group 46 per cent suffered nearly every day, 18 per 
cent suffered weekly, 0 per cent suffered monthly 
and 36 per cent suffered seldom or never. 
Question 18 asked if cramps were suffered. In the 
non-smoking group 0 per cent suffered nearly 
every day, 0 per cent suffered weekly, 15 per cent 
suffered monthly and 85 per cent suffered seldom 
or never. In the heavy smoking group 18 per cent 
suffered nearly every day, 28 per cent suffered 
weekly, 27 per cent suffered monthly and 27 per 
cent suffered seldom or never. 
Question 19 asked if aching joints and limbs was 
suffered. In the non-smoking group 0 per cent 
suffered nearly every day, 5 per cent suffered 
weekly, 15 per cent suffered monthly and 80 per 
cent suffered seldom or never. In the heavy smoking 
group 18 per cent suffered nearly every day, 18 per 
cent suffered weekly, 18 per cent suffered monthly 
and 46 per cent suffered seldom or never. 
Question 20 asked if coldness of the hands and feet 
was suffered. In the non-smoking group 0 per cent 
suffered nearly every day, 5 per cent suffered 
weekly, 5 per cent suffered monthly and 90 per cent 
suffered seldom or never. In the heavy smoking 
group 37 per cent suffered nearly every day, 9 per 
cent suffered weekly, 18 per cent suffered monthly 
and 36 per cent suffered seldom or never. 
Results of the blood carboxyhaemoglobin per-
centage saturation tests were as follows: 
In the non-smoking group 62.5 per cent had a level 
of 0.5 per cent, 12.5 per cent had a level of 1 per 
cent, 12.5 per cent had a level of 3 per cent and 12.5 
per cent had a level of 6 per cent (the subject with a 
level of 6 per cent lives in a smoking household). 
In the heavy smoking group 40 per cent had levels 
of 7 per cent, 20 per cent had levels of 10 per cent, 
20 per cent had levels of 20 per cent, and 20 per cent 
had levels of 30 per cent. 
Difficulties at this stage (Carboxyhaemoglobin 
tests) 
However, the results obtained are possibly inaccur-
ate as the laboratory was suspicious of the 30 per 
cent level obtained in one man and after investi-
gating found there was a fault in their equipment. 
Quote, *we have traced the problem to our spectro-
photometer which recently required servicing for a 
light source problem, and obviously our carboxy-
haemoglobin standard curve needed repeating. 
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This is a fairly arduous task requiring preparation 
of a 100 per cent COHb standard and a series of 
dilutions. In addition, no quality control materials 
are available for checking on performance of 
methods of this kind.' 
As a result, the laboratory would perform no 
further tests. 
Discussion 
Although I picked out very heavy smokers, there 
appears to be a pattern in the way they answered 
the survey questions. For some questions the 
difference between smokers and non-smokers was 
minimal; however, with other questions there was 
a substantial difference, 
Question 3 shows that about 80 per cent of the 
smoking group suffer from dizziness either daily or 
weekly, whereas 85 per cent of the non-smokers 
suffer from dizziness seldom or never.* 
Question 5 indicated that 50 per cent of the 
smokers felt a sense of restricted breathing nearly 
every day, whereas 95 per cent of the non-smokers 
felt this seldom or never. 
Question 10's results showed that 64 per cent of the 
smokers suffered from bouts of coughing nearly 
every day, whereas 85 per cent of the non-smokers 
suffered seldom or never. 
Question 11 shows that 73 per cent of the smoking 
group have feelings of weakness either daily or 
weekly, whereas 90 per cent of the non-smoking 
group suffer this seldom or never, 
Question 17 shows that 64 per cent of the smoking 
group suffer from shortness of breath daily or 
weekly, whereas 90 per cent of the non-smoking 
group suffer seldom or never. 
Question 20 indicated that 46 per cent of the 
smoking group suffered from coldness of their 
hands and feet either daily or weekly, whereas 90 
per cent of the non-smoking group suffer seldom 
or never. 
These points would indicate that some areas are 
affected in the smoking group more than in the 
non-smoking group and that in the above questions 
there was a decisive difference. 
Although the machinery finding the blood carboxy-
haemoglobin percentage saturation counts was not 
working at top efficiency, the results obtained 
cannot be totally ignored. There is a difference 
between the levels of the smokers and non-smokers, 
my results indicating that a higher percentage of 
carbon monoxide is present in the smokers 
bloodstreams than in the non-smokers blood-
streams. 
* The word 'dizziness 'should be replaced by 'tiredness by 
day* (ed), 
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Appendix 1 
Nearly 
every 
D O YOU S U F F E R F R O M : daY Weekly Monthly Seldom 
I Headaches 
2 Dizziness 
3 Tiredness by day 
4 Appetite disorders 
5 Sense of restricted breathing 
6 Abnormal sweating 
7 Swishing in the ears 
8 Feeling of oppression 
9 Nausea, vomiting 
10 Bouts of coughing 
11 Feeling of weakness 
12 Visual disturbances 
(sensitivity to light) 
13 Awareness of heart beat 
14 Feeling of confusion 
15 Muscle twitching, tremor 
16 Dryness of mouth 
17 Shortness of breath 
18 Cramps 
19 Aching joints, limbs 
20 Coldness of hands and feet? 
A factor I found out unintentionally in my 
assignment was directly related to the article 1 saw 
which started my interest in this topic (refer to 
Introduction), The article was about some birth 
defects in babies being due to excessive carbon 
monoxide levels in mother*s-to-be bloodstreams, 
the carbon monoxide being in the fumes of 
cigarettes. Quote, 'Carbon monoxide joins with 
the haemoglobin in the circulating blood cells 
more readily than oxygen does, meaning that less 
oxygen can circulate in a smoker's bloodstream as 
less haemoglobin is available for it to join with\ 
The only way oxygen can travel through the body 
is if it is carried by the haemoglobin in the red 
blood cells, thus a high level of carbon monoxide in 
the bloodstream restricts the amount of oxygen 
travelling through the body and an unborn child 
could be deprived of oxygen during its development. 
The youngest woman in the heavy smoking group 
has a child born 28/ 1/76. This woman is 22 years 
old and has been smoking since her early teens and 
continued smoking throughout her pregnancy. 
When the child was born, it was undersized and 
underweight, This child weighed at 4 years, 3 
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months only 13 kg, which is below the lower limit 
of normal for a female child this age. 
Conclusion 
The number of people who took part in my survey 
is probably not sufficient to draw any valid 
conclusion and the reasons many ticked certain 
answers on the questionnaire may not be due to the 
subject I was examining. The problems regarding 
the equipment used to take the blood carboxy-
haemoglobin percentage saturation counts may 
have caused those results to be inaccurate, so I 
can draw no valid conclusion to my research. 
However, with over 43 per cent of the feminine 
ffemale] teenage population smoking, I feel that 
accurate research is vital to ensure that the risks of 
smoking during pregnancy are discovered and 
minimized. 
Acknowledgements 
The group of physicians who performed the serum 
carboxyhaemoglobin tests. 
References 
'Nicotine may not be the biggest villain1, The West 
Australian, May 14, 1980. 
Royal Life Saving Society — Australia (1976), 
Manual oj Water Safety and Life Saving, pp 
163-77. 
Aust. J. Physiother. 27.4, August, 1981 123 
